Effects of Proprotein Convertase Subtilisin/Kexin Type 9 (PCSK9) Inhibition with Bococizumab on Lipoprotein Particles in Hypercholesterolemic Subjects.
Monoclonal antibody inhibitors of proprotein convertase subtilisin/kexin type 9 (PCSK9) elicit significant reductions in serum LDL-C levels. However, little is known about their effects on lipoprotein particles. The purpose of this analysis was to evaluate the effect of PCSK9 inhibition with bococizumab (RN316/PF-04950615), a humanized monoclonal antibody to PCSK9, on LDL, VLDL, and HDL particle concentration and size in hypercholesterolemic subjects. Data from 3 double-blind, placebo-controlled, randomized studies were analyzed. In study 1, a total of 67 hypercholesterolemic subjects received IV placebo or bococizumab 0.25, 0.5, 1, or 1.5 mg/kg weekly for 4 weeks. In studies 2 and 3, a total of 135 hypercholesterolemic subjects taking statins received IV placebo or bococizumab 0.25, 1, 3, or 6 mg/kg monthly for 12 weeks. Lipoprotein particle concentration and size were measured by using nuclear magnetic resonance spectroscopy. Overall, the majority of subjects were men (51.9%) aged >50 years of age and of white ethnic origin. In total, 189 subjects with both baseline and 2-week posttreatment data were included in the analysis. After PCSK9 inhibition with bococizumab 0.5, 1, 1.5, 3, and 6 mg/kg, concentrations of total LDL, total small LDL, and small VLDL particles decreased significantly versus baseline and placebo (P < 0.05), whereas concentrations of HDL particles increased (P < 0.05). The size of the LDL, VLDL, and HDL particles increased after PCSK9 inhibition. Reductions in LDL-C and total LDL particle concentrations were highly correlated. The effect of inhibiting PCSK9 with bococizumab on lipoprotein particle concentration and size are consistent with the general mechanism of PCSK9 inhibitors in blocking PCSK9-mediated downregulation of LDL receptors. PCSK9 inhibition has the potential to provide a clinical benefit through the modulation of atherogenic lipoprotein particles in addition to LDL-C lowering, and this effect will likely be assessed in future analyses of data from cardiovascular outcomes trials of PCSK9 monoclonal antibodies that are currently being conducted. ClinicalTrials.gov identifiers: NCT01243151, NCT01342211, and NCT01350141.